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Section 1-RG 501 



SECTION 1 

OPERATING 

INSTRUCTIONS 



INSTRUMENT DESCRIPTION 



The RG 501 Ramp Generator produces an adjustable 
10 V ramp, either positive-going or negative-going, with 
selectable and variable durations from 10s to 10/xs. A 
TTL-compatible gate signal coincident with the ramp 
duration is provided at the front panel. 



The RG 501 operates in a TEKTRONIX TM 500 Series 
Power Module only. It is a member of the growing family 
of signal sources in the TM 500 Modular Instrumentation 
System. It is completely compatible with other members of 
the system in terms of signal interconnections. 



The RG 501 has a full set of oscilloscope-type triggering 
controls providing normal or automatic triggering, slope 
and level selection, and triggers from three sources: line, 
internal, or external via a front panel BNC connector. 



The RG 501 is designed to operate in ambient tempera- 
tures between 0°C and +50°C. It can be stored in 
temperatures ranging from — 40°C to +75° C. After storage 
in these temperatures, allow the RG 501 chassis to return 
to room ambient before applying power. 



PREPARATION FOR USE 



Installation and Removal 



It is recommended that the Power Module be turned off 
before inserting or removing the RG501. Arcing at the 
connector terminals can reduce contact life. However, no 
internal damage will result if the ramp generator is inserted 
into a live Power Module. 

Check to see that the white plastic barriers on the 
interconnecting jack of the selected Power Module com- 
partment match the cut-outs in the RG 501 circuit board 
edge connector. 

Align the RG 501 chassis with the upper and lower 
guides of the selected compartment. Push the module in 
and press firmly to seat the circuit board in the inter- 
connecting jack. 

To remove the RG 501, pull on the white release latch, 
located in the lower left corner, until the interconnecting 
jack disengages and the RG 501 will slide out. 

Apply power to the RG 501 by pulling out the power 
switch knob of the Power Module. 

Controls and Connectors 

Grasp the tab labeled "Controls, Connectors, and 
Adjustments" at the rear of the manual and pull it out to 



expose the front panel illustration. Even though the 
RG 501 is fully calibrated and ready to use, the functions 
and actions of the controls and connectors should be 
reviewed before attempting any hook-ups. Note that the 
POLARITY, AUTO TRIG, and SLOPE pushbuttons are 
push-push actions, while all the rest are self-cancelling 
actions. Note also that the DURATION MULTIPLIER 
knob skirt is illuminated from behind. This light is the only 
visual indication that power is being applied to the RG 501. 



Presets 

After familiarization with the front panel controls, set 
them in the following positions to prepare for a basic 
check-out: 



RAMP AMPLITUDE 


10 V 


DURATION MULTIPLIER 


1 


POLARITY 


ln(+) 


RAMP DURATION 


1 ms 


LEVEL 





AUTO TRIG 


In 


+ SLOPE 


In 


INT 


Out 


LINE 


Out 


EXT 


In 
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Operating Instructions— RG 501 



OPERATIONAL CHECK-OUT 



If the RG 501 should fail to operate as described in the 
following check-out steps, consult the adjustment pro- 
cedure on the foldout page at the rear of the manual. If 
malfunctions are still present after re-adjustment, consult 
the System Maintenance section of the Power Module 
manual for troubleshooting help. 

Test Equipment 

An oscilloscope system with a dual-channel vertical with 
Alternate and Added modes and deflection factors from 
10 mV to 5 V/div, and a time-base ranging from 1 s to 
10 us with a 10X magnifier is needed to measure the 
triggering inputs and the signal outputs of the RG 501. 

A time-mark generator with a marker range from 0.1ms 
to 1 s and a trigger range from 1 jus to 1 s is needed to 
adequately check the ramp and gate durations. 

Asinewave generator with a frequency range to at least 
100 kHz and an amplitude variable from 100 mV to at least 
2 V peak-to-pake is needed to adequately check the 
triggering circuits. 

See Fig. 1-1 for a typical check-out hook-up. 



Amplitude 

Set the test scope vertical to 2 V/div. Starting with the 
10 ms ramp, set the RAMP AMPLITUDE control fully cw. 
Observe at least +10 V (5 div) of deflection. Check all the 
other ramp durations, changing the scope time base as 
needed. Select -POLARITY from the RG 501 and check 
for at least —10 V amplitude at all ramp durations. 



Set the RAMP AMPLITUDE control fully ccw and set 
the test scope vertical to 10 mV/div. Observe —50 mV (5 
div) or less of deflection for all ramps. Push the POLARITY 
button and observe +50 mV or less deflection at all ramp 
durations. 



DC Level Between Ramps 

Set the test scope vertical to 20 mV/div. Select a ramp 
and set the RAMP AMPLITUDE for a full-screen display. 
Position the base line of the ramp at center screen. Ground 
the vertical input and note that the trace shift doees not 
exceed 1 div. Reverse the polarity of the ramp and test the 
amount of trace shift in the other direction with respect to 
ground. 



RAMP OUT 



Duration 



Using a BNC T-connector and appropriate coaxial cables, 
connect the time-mark generator and the test scope to the 
RG 501 as shown in Fig. 1-1. DC-couple the test slope 
vertical inputs. Set the time-mark generator for 0.1 ms and 
10 Ms markers. Set the scope vertical to the Added mode 
and adjust the deflection factors of each channel to display 
several divisions of a 10 V ramp with a time-mark comb 
riding on it. Set the time base for a stable display of one 
full ramp. Check the display for ten large markers, plus or 
minus three small markers. Keeping the DURATION 
MULTIPLIER at 1, check the rest of the RAMP DURA- 
TION switch positions in the same fashion, using 10- and 
100-marker timing combs. 



With any ramp displayed, turn the DURATION MULTI- 
PLIER control throughout its range and observe that the 
ramp duration can be increased smoothly to at least ten 
times its initial value. The DURATION MULTIPLIER is 
not a calibrated control but the 1, 5, and 10 positions on 
the skirt should be fairly close to that multiple of the 
selected ramp duration. Using a monitor scope and a timing 
comb, any ramp duration within the range of the RG 501 

!ER. 



GATE OUT 



Amplitude 

Connect the RG 501 GATE OUT signal to a test scope 
vertical set for 1 V/div. Observe a positive-going gate 
amplitude of +2.4 V to +3.6 V at all ramp durations and 
both polarities. 



Duration 

Set the test scope vertical mode to Alternate and display 
the RG 501 GATE OUT in one channel and the RAMP 
OUT in the other channel. Externally trigger the test scope 
time base and the RG 501 from the time-mark generator. 
Set the RAMP DURATION to 10 ms and set the time base 
for several cycles of a triggered display. Keep the external 
trigger rate close to but slower than the ramp duration. 
Observe that the gate is at the 3 V level for the duration of 
the ramp. Check the remaining ramp durations in the same 
fashion, changing the scope time base and the external 
trigger rate to maintain a stable display. 
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SINE WAVE OR 
TIME-MARK GENERATOR 



TRIGGER 
OUTPUT 



G- 



MARKER 

OR 
SIGNAL Q 
OUTPUT 



RG 501 



EXT TRIG 
IN 

■*© RAMP 

OUT 
©GATE Q_ 
^OUT V7 ^ 



TEST OSCILLOSCOPE 



o 
o 
o 



CH 1 INPUT 



VERTICAL 
AMPLIFIER 

CH 2 INPUT 

9 



TIME 
BASE 



EXT TRIG 

IN 



Fig. 1-1. Operational check-out setup. 



TRIGGERING 

NORM/AUTO TRIG 

The Normal Triggered mode (AUTO TRIG button out) 
provides a repetitive triggered display when the LEVEL 
control is correctly set in the presence of an adequate 
triggering signal. Otherwise, the ramp generating circuits 
remain off and there is no ramp output. 



When the Automatic Mode {AUTO TRIG in) is selected, 
a repetitive triggered ramp is provided when the triggering 
signal is occurring at a rate of 20 Hz or more and the 
LEVEL control is properly set. When the trigger rep rate 
falls below about 20 Hz, or in the absence of an adequate 
triggering signal, the ramp generator free runs. 



Set the RG501 TRIGGERING to NORM and LEVEL 
fully cw. Connect the RAMP OUT to the test scope. Select 
a 1 ms RAMP DURATION. Set the test scope time base to 
Internal, Auto Triggering, and 2 ms/div. Observe no ramp 
output for any ramp duration, polarity, amplitude, or 
trigger source setting. Select AUTO TRIG on the RG 501 
and observe a stable ramp display on the test scope. 



of the triggering signal. The LEVEL control determines the 
voltage level on the triggering waveform at which the ramp 
is triggered. 



Set the RG 501 for about 3 V of a 1 ms positive-going 
ramp. Set the TR IGGER ING controls to NORM, + SLOPE, 
EXT, and LEVEL to 0. Set the test scope's time-base 
controls to the same settings. Set the vertical mode to 
Alternate and set both channels to 0.5 V/div. Establish a 
zero-volt base line at center screen and DC-couple both 
inputs. Connect the RG 501 RAMP OUT to one of the 
channels. 



Connect a 1 kHz sinewave to the other channel and 
adjust the sinewave generator's output for at least 2 V, 
peak-to-peak. Using BNC T-connectors, connect this same 
signal to the test scope's External Trigger input and the 
RG 501's EXT IN. 



Adjust the test scope's Level control so that the 
sinewave display starts a positive-going excursion at the 
zero-volt reference line. Adjust the RG 501 LEVEL control 
for a triggered ramp display. Set the time base to 
0.5 ms/div. 



SLOPE and LEVEL 

The SLOPE button determines whether a ramp is 
initiated on the positive-going or the negative-going portion 



Using the RG 501 LEVEL control, observe that the 
ramp start point can be varied over at least a ±1 V range on 
the positive slope of the triggering sinewave. Set the 
RG 501 to - SLOPE and observe that the LEVEL control 
has the same range on the negative slope of the sinewave. 



REV. B.AUG. 1974 
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Operating Instructions— RG 501 

EXTernal Triggering 

External triggering provides a triggered ramp output, 
time-related to an external signal applied to the EXT IN 
connector. 



Set the RG 501 controls for about 5 V of a positive- 
going 10 ^ts ramp and connect it to one of the test scope's 
vertical channels. Seleet NORM, + SLOPE, and EXT. Set 
the LEVEL control near mid-range. 



INTernal Triggering 

This mode is operational only when a signal connection 
has been made to the assigned pin at the rear interface 
(refer to Fig. 1-5). This mode is especially applicable when 
the RG 501 is used in a multi-compartment Power Module 
where intra-compartment connections for a fixed system 
are possible. Intra-compartment connections with an X-Y 
Monitor module can convert the X-Y display to a triggered 
Y-T display. The INT coupling circuit is identical to the 
EXT circuit. Therefore, the triggering operations are the 
same. 



Using the other channel of the test scope, adjust the 
output of a sinewave generator for a 100 kHz signal of 
200 mV, peak-to-peak, amplitude. Monitor this signal while 
applying it to the EXT IN connector of the RG 501. Set 
the test scope vertical mode to Alternate and set the time 
base to 5Ms/div. Adjust the LEVEL control of the RG 501 
until a ramp appears on the scope display. 



LINE Triggering 

When the LINE button is pushed, a sample of the 
power-line frequency is connected to the Trigger Generator 
circuit. The ramp output occurs at the line rate. 



Vary the sinewave generator frequency downward to its 
lowest possible frequency while maintaining at least 
200 mV amplitude. Check that the ramp can be triggered 
throughout this frequency range. At the lower frequencies, 
change the RG 501 RAMP DURATION and the test scope 
time base to maintain a useful display. Note that the ramp 
holdoff time varies directly with the triggering rate. 



Set the test scope time base to Auto Trig and Line. 
Connect the RG 501 RAMP OUT to the test scope vertical. 
Select NORM and LINE on the RG501. Advance the 
LEVEL control until a triggered ramp display appears on 
the scope. Adjust the scope's Level control for a stable 
display. The ramp period should approximate the reciprocal 
of the line frequency. 



APPLICATIONS 



Function Generators 

The RG 501 ramp is ideally suited to sweep the VCF or 
VCO inputs of most function generators. Selectable ramp 
polarity provides for sweeping frequencies up or down. 
Variable ramp amplitude and duration provide for con- 
trolling the range and rate of the frequency sweep. The 
RG 501 gate out signal provides for synchronizing the 
swept oscillator to the sweeper input. 



A natural application of the RG 501 would be to pair it 
with another member of the TM 500 Series, the FG 501 
Function Generator. The FG 501 frequency can be swept 
over a 1000:1 range with the RG 501 's to 10 V linear 
ramp. The output of the FG 501 can then be used to test 
the response characteristics of frequency sensitive circuits. 
See Fig. 1-2. 



FG 501 



RG 501 



GATE VCF 
IN IN 

9 9 



7 



GATE RAMP 
OUT OUT 

Q Q 



/ 



Fig. 1-2. Sweeping and gating a Function Generator synchronously. 
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Fig. 1-3. Converting an X-Y display to a Y-T display. 



Fig. 1-4. Triggering or gating a Pulse Generator. 



X-Y Monitors 

The RG 501 can be used as a source for X- and Y-axis 
signals to convert an X-Y display to a Y-T display. Set the 
RG 501 to AUTO TRIG and use the RAMP OUT signal to 
drive the X-axis. A positive-going ramp will sweep most 
CRT displays from left to right. Vary the RAMP AMPLI- 
TUDE for the desired sweep length. The 10-volt range of 
the RG 501 should give a full-screen scan on just about any 
X-Y CRT display. 



Pulse Generators 

The RG 501 can be used as a source for externally 
triggering pulse generators, such as the TM 500 Series 
PG 501 Pulse Generator. For applications where the pulse 
output period is controlled by the period of the triggering 
signal, such as the PG501's External Trigger Mode, the 
fast-rising GATE OUT signal from the RG 501 can provide 
periods ranging from about 20 pis (50 kHz) to about 10 s 
(0.1 Hz) at voltage levels sufficient to trigger and reset the 
PG501. 



Use the GATE OUT signal, which is coincident with the 
RAMP OUT, to drive the Z-axis. The gate's +3 V amplitude 
is sufficient to unblank most CRT's and provide a usable 
intensity level. 



If the event to be displayed in the Y-axis meets the 
triggering requirements, it can be used to externally trigger 
the RG 501, producing a stable display when the LEVEL 
control is correctly set. 



Using time marks and a graticule for the CRT display, a 
calibrated, 3% time base can be generated. See Fig. 1-3. 



For applications where the pulse output period and 
duration are dependent on the period and duration of the 
triggering signal, such as the PG 501 's External Duration 
Mode, the RG 501 can provide gating periods ranging from 
about 20 ms to about 10 s and gate durations from 10 ms, 
within 3%, to 1 s, within 3%, and to about 11 s, using the 
uncalibrated DURATION MULTIPLIER. See Fig. 1-4. 



The RG501 RAMP OUT signal can be used as a 
calibrated delay trigger source for external trigger circuits 
having fixed trigger thresholds within the range of the 
RAMP AMPLITUDE control. 



® 
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Operating Instructions— RG 501 



REAR INTERFACE 



I/O Assignments 

The RAMP OUT and GATE OUT signals are routed to 
the rear connector in parallel with the front panel outputs. 
An internal trigger input circuit is also available at the rear 
connector. This circuit is separate but identical to the EXT 
input and is selected at the front panel by pushing the INT 
button. See Fig. 1-5 for the signal assignments and pin 
numbers at the rear connector. These assignments are in 
addition to the standard TM 500 Series Power Module/ 
plug-in module interconnections (see the Service section of 
a Power Module manual). 



System Considerations 



All signal source plug-in modules of the TM 500 Series 
have a key-slot cut between pins 23 and 24 of the edge 
connector. Once a Power Module compartment has been 
wired with specialized interconnections for RG 501 or 
other signal source plug-ins, a barrier should be installed in 
that compartment to match the key-slot. For extra barriers, 
order TEKTRONIX part number 214-1543-00. 



Internal Trigger Ground 
Internal Trigger Signal 




Ramp Out 28 

Ramp Out Ground 27 

Gate Out Ground 26 

Gate Out 25 



Signal Source Family Key 




Fig. 1-5. I/O assignments at rear connector. 
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Operating Instructions— RG 501 



SPECIFICATIONS 



Ramp 

Duration. Range, 1 s to 10 Ms; Multiplier, X1 to at least 
X10; Accuracy, within 3% with MULTIPLIER set to 1 
(MULTIPLIER not calibrated). 



Linearity. Within 2% of a straight-line plot. 



Triggering 

Level. Range, at least ±1 V. 



Auto. Sweep circuit free-runs in absence of an adequate 
internal or external signal or in the presence of a signal 
running at 20 Hz or less. 



Amplitude. Range, variable from 50 mV or less to at 
least 10 V, either polarity; DC Level Between Ramps, V, 
within 20 mV; Driving Capability, 3 k£2 minimum,, 300 pF 
maximum. 



External. Sensitivity, at least 200 mV peak-to-peak; 
Response, DC to at least 100 kHz; Input Impedance, 10 kQ, 
to 20 kS2, diode-protected; Max Input Voltage, 50 V (DC + 
peak AC). 



Internal. Same as External except that the trigger input 
is via the rear interface. 



Gate 



Duration. Coincident with ramp. 



Line. Triggers at the line frequency. 



Amplitude. TTL-compatible, V, within 100 mV, to 
+3 V, within 0.6 V; Risetime, 100 ns or less; Falltime, 
100 ns or less. 



Other 

Temperature. Operating, 0°C to +50°C; Nonoperating, 
-40°C to +75°C. 



Source Impedance. 160 SI, within 5%. 



Altitude. Operating, To 15,000 feet; Nonoperating, To 
50,000 feet. 



® 
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SECTION 2 

SERVICE 

INFORMATION 



DIAGRAMS, PARTS LISTS, AND ILLUSTRATIONS 



Symbols and Reference Designators 

Electrical components shown on the diagrams are in the following units unless noted otherwise: 

Capacitors = Values one or greater are in picofarads (pF). 
Values less than one are in microfarads ([if). 
Resistors = Ohms (£2) 

Symbols used on the diagrams are based on ANSI Y32.2 — 1970. 

Logic symbology is based on MIL-STD-806B in terms of positive logic. Logic symbols depict the logic function performed 
and may differ from the manufacturer's data. 

The following special symbols are used on the diagrams: 




2 

<Z> 




—•-AAA p 



P/O circuit board 



External Screwdriver adjustment. 

External control or connector. 

Clockwise control rotation in direction of arrow. 

Refer to diagram number indicated in diamond. 

Refer to waveform number indicated in hexagon. 

Connection soldered to circuit board. 

Connection made to circuit board with interconnecting pin. 

Blue tint encloses components located on circuit board. 



® 
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RG 501 



ELECTRICAL PARTS LIST 



Replacement parts should be ordered from the Tektronix Field Office or Representative in your area. 
Changes to Tektronix products give you the benefit of improved circuits and components. Please include 
the instrument type number and serial number with each order for parts or service. 

ABBREVIATIONS AND REFERENCE DESIGNATORS 



A 


Assembly, separable or 


FL 


Filter 


PTM 


paper or plastic, tubular 




repairable 


H 


Heat dissipating device 




molded 


AT 


Attenuator, fixed or variable 




(heat sink, etc.) 


R 


Resistor, fixed or variable 


B 


Motor 


HR 


Heater 


RT 


Thermistor 


BT 


Battery 


J 


Connector, stationary portion 


S 


Switch 


C 


Capacitor, fixed or variable 


K 


Relay 


T 


Transformer 


Cer 


Ceramic 


L 


Inductor, fixed or variable 


TP 


Test point 


CR 


Diode, signal or rectifier 


LR 


Inductor/resistor combination 


U 


Assembly, inseparable or 


CRT 


cathode-ray tube 


M 


Meter 




non-repairable 


DL 


Delay line 


Q 


Transistor or silicon- 


V 


Electron tube 


DS 


Indicating device (lamp) 




controlled rectifier 


Var 


Variable 


Elect. 


Electrolytic 


P 


Connector, movable portion 


VR 


Voltage regulator (zener diode. 


EMC 


electrolytic, metal cased 


PMC 


Paper, metal cased 




etc.) 


EMT 


electrolytic, metal tubular 


PT 


paper, tubular 


WW 


wire-wound 


F 


Fuse 






Y 


Crystal 





Grief Tektronix 


Serial/Model No. 


Ckt. No. 


Loc 


Part No. 


Eff Disc 


ASSEMBLY 








Al 




670-2213-00 




CAPACITORS 






C5 


J4 


281-0523-00 




C8 


B4 


281-0523-00 




CIO 


B5 


283-0187-00 


B010100 B029999 


CIO 


B5 


283-0341-00 


B0 30000 


C15 


D3 


281-0523-00 




C35 


G3 


290-0247-00 




C37 


K5 


290-0244-00 




C38 


K5 


281-0525-00 




C40 


G3 


281-0504-00 




C42 


H3 


283-0177-00 




C50 


F3 


283-0003-00 




C53 


H3 


281-0518-00 




C54 


H2 


281-0523-00 




C55 


H3 


281-0184-00 




C56 


K3 


283-0633-00 




C57 


K2 " 


1 




C58 


K3 






C59 


K3 


295-0161-00 




C60 


K4 






C61 


K5. 







Description 



MAIN Circuit Board Assembly 



100 pF, Cer, 350 V, 20% 
100 pF, Cer, 350 V, 20% 
0.047 uF, Cer, 400 V, 10% 
0.047 nF, Cer, 100 V, 10% 
100 pF, Cer, 350 V, 20% 

5.6 yF, Elect., 6 V, 10% 
0.47 yF, Elect., 35 V, 5% 
470 pF, Cer, 500 V, 20% 
100 pF, Cer, 500 V, 10% 
1 uF, Cer, 25 V, +80%-20% 

0.01 yF, Cer, 150 V, +80%-20% 
47 pF, Cer, 500 V, 20% 
100 pF, Cer, 350 V, 20% 
2-18 pF, Plastic, 500 V 
77 pF, Mica, 100 V, 1% 

0.001 uF 

0.01 yF 

0.1 yF, Matched set 

1 yF 

10 yF 

individual timing capacitors in this assembly must be ordered by the 9-digit part number, 
letter suffix and tolerance printed on the timing capacitor to be replaced. 

Example: - 

285-XXXX-XX *~ 
The letter suffix and the tolerance should be the same for all the timing capacitors in 
the assembly. 



REV. AUG. B 1974 
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ELECTRICAL PARTS LIST (cont) 



Ckt 


Grid 


Tektronix 


No. 


Loc 


Part No. 


CAPACITORS (cont) 


C88 


Jl 


290-0512-00 


C98 


J3 


283-0111-00 


C100 


B3 


290-0512-00 


C102 


D3 


290-0527-00 


C110 


B5 


290-0527-00 


ei20 


B2 


290-0512-00 


C122 


E2 


290-0527-00 


DIODES 






CR5 


J5 


152-0141-02 


CR6 


J5 


152-0141-02 


CR8 


B4 


152-0141-02 


CR9 


B4 


152-0141-02 


CR21 


F2 


152-0141-02 


CR44 


F2 


152-0141-02 


CR71 


H2 


152-0141-02 


CR72 


12 


152-0141-02 


CR80 


12 . 


152-0141-02 


CR89 


K2 


152-0141-02 


VR100 


B3 


152-0243-00 


VR120 


B2 


152-0212-00 


BULB 






DS56 


Chassis 


150-0107-00 


CONNECTORS 




J40 


Chassis 


i.jx-09Jj-uu 


J45 


Chassis 


131-0955-00 


J90 


Chassis 


131-0955-00 


INDUCTOR 






L85 


L2 


120-0407-00 


TRANSISTORS 




Q15 


E3 


151-0219-00 


Q44 


G2 


151-0188-00 


Q46 


G2 


151-0188-00 


Q70A.B H2 


151-0232-00 


Q78 


H2 


151-0188-00 


Q82 


12 


151-0103-00 


Q90 


12 


151-0188-00 


Q92 


J2 


151-0188-00 


Q100 


D3 


151-0302-00 


Q120 


D2 


151-0301-00 


RESISTORS 




R5 


J5 


315-0103-00 


R8 


B4 


315-0103-00 


RIO 


B5 


315-0104-00 


R12 


B5 


315-0473-00 


R13 


B5 


315-0432-00 


R15 


D4 


315-0103-00 


R18 


E2 


315-0152-00 



Serial /Model No. 
Eff Disc 



Description 



22 uF, Elect., 15 V, 20% 
0.1 uF, Cer, 50 V, 

22 jjF, Elect., 15 V, 20% 

15 uF, Elect., 20 V, 20% 

15 uF, Elect., 20 V, 20% 

22 uF, Elect., 15 V, 20% 

15 jiF, Elect., 20 V, 20% 



Silicon, replaceable by 1N4152 

Silicon, replaceable by 1N4152 

Silicon, replaceable by 1N4152 

Silicon, replaceable by 1N4152 

Silicon, replaceable by 1N4152 

Silicon, replaceable by 1N4152 

Silicon, replaceable by 1N4152 

Silicon, replaceable by 1N4152 

Silicon, replaceable by 1N4152 

Silicon, replaceable by 1N4152 

Zener, replaceable by 1N965B, 0.4 W, 15 V, 5% 

Zener, selected from 1N936, 0.5 W, 9 V, 5% 



Incandescent. 0.04A 



Receptacle, electrical, BNC, female 
Receptacle, electrical, BNC, female 
Receptacle, electrical, BNC, female 



Toroid, 5 turns, single 



Silicon, PNP, replaceable by 2N4250 

Silicon, PNP, replaceable by 2N3906 

Silicon, PNP, replaceable by 2N3906 

Silicon, NPN, replaceable by NS7348 or 

selected from 2N2919, dual 

Silicon, PNP, replaceable by 2N3906 

Silicon, replaceable by 2N2219 

Silicon, PNP, replaceable by 2N3906 

Silicon, PNP, replaceable by 2N3906 

Silicon, NPN, replaceable by 2N2222A 

Silicon, BNP, replaceable by 2N2907 



10 kfi, 1/4 W, 5% 
10 kfi, 1/4 W, 5% 
100 kfi, 1/4 W, 5% 
47 kfi, 1/4 w, 5% 
4.3 kfi, 1/4 W, 5% 
10 kfi, 1/4 W, 5% 
1.5 kfi, 1/4 W, 5% 
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ELECTRICAL PARTS LIST (cont) 



Electrical Parts List-RG501 



Ckt. No. 



Grid 
Loc 



Tektronix 
Part No. 



Serial/Model No. 
Eff Disc 



Description 



RESISTORS (cont) 



R30 
R32 
R33 
R35 
R37 
R39 
R40 

R41 
R42 
R44 
R46 
R47 
R50 
R51 

R52 
R53 
R54 
R55 
R56 
R56 
R57 
R59 

R63 
R65 
R66 
R67 
R69 
R70 
R72 
R74 

R75 
R76 
R78 

R79 
R81 
R83 
R84 



E2 

E3 



R19 

R21 

R23 

R25 F4 

R27 Chassis 



F3 
E3 
E3 
G3 
J4 
K4 
H2 

K4 
H3 
F2 
F2 
Fl 
F5 
F3 



315-0201-00 
315-0103-00 
315-0473-00 
315-0392-00 
311-1368-00 

315-0682-00 
315-0682-00 
315-0682-00 
315-0223-00 
315-0303-00 
315-0104-00 
315-0682-00 

315-0105-00 
315-0621-00 
315-0512-00 
315-0471-00 
315-0161-00 
311-1370-00 
321-0262-00 



G4 321-0282-00 
G3 315-0682-00 
H2 315-0101-00 
13 321-0406-02 
Chassis 311-1365-00 
Chassis 311-1470-00 
B5 303-0511-00 
J3 321-0253-00 



13 
14 
13 
H2 
HI 
Gl 
13 
HI 

II 
II 
II 
II 
12 
12 
Kl 



311-1226-00 
321-0126-00 
315-0153-00 
321-0193-00 
321-0356-00 
311-1363-00 
315-0752-00 
321-0251-00 

321-0193-00 
315-0153-00 
315-0302-00 
315-0123-00 
315-0222-00 
315-0101-00 
307-0103-00 



XB0 40000 



B0 10100 
B010245 



B010244 



200 fi, 1/4 W, 5% 
10 kfi, 1/4 W, 5% 
47 kn, 1/4 W, 5% 
3.9 kfi, 1/4 W, 5% 
5 kfi, Var 

6.8 kfi, 1/4 W, 5% 
6.8 kfi, 1/4 W, 5% 
6.8 kfi, 1/4 W, 5% 
22 kfi, 1/4 W, 5% 
30 kfi, 1/4 W, 5% 
100 kfi, 1/4 W, 5% 
6.8 kfi, 1/4 W, 5% 

lffl, 1/4 W, 5% 
620 fi, 1/4 W, 5% 

5.1 kfi, 1/4 W, 5% 
470 fi, 1/4 W, 5% 
160 fi, 1/4 W, 5% 

2 kfi, Var 

5.23 kfi, 1/8 W, 1% 

8.45 kfi, 1/8 W, 1% 
6.8 kfi, 1/4 W, 5% 
100 fi, 1/4 W, 5% 
165 kfi, 1/8 W, 1/2% 
50 kfi, Var 
50 kfi, Var 
510 fi, 1 W, 5% 
4.22 kfi, 1/8 W, 1% 

2.5 kfi, Var 

200 fi, 1/8 W, 1% 

15 kfi, 1/4 W, 5% 

1 kfi, 1/8 W, 1% 

49.9 kfi, 1/8 W, 1% 

50 kfi, Var 

7.5 kfi, 1/4 W, 5% 

4.02 kfi, 1/8 W, 1% 

1 kfi, 1/8 W, 1% 
15 kfi, 1/4 W, 5% 

3 kfi, 1/4 W, 5% 
12 kfi, 1/4 W, 5% 
2.2 kfi, 1/4 W, 5% 
100 fi, 1/4 W, 5% 
2.7 fi, 1/4 W, 5% 
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Electrical Parts List-RG 501 



ELECTRICAL PARTS LIST (cont) 





Gri 


d Tektronix 


Ckt. No. 


Loc 


Part No. 


RESISTOR 


S (cont) 


R85 


Chass 


is 311-1369-00 


R86 


K2 


321-0260-00 


R88 


Jl 


315-0100-00 


R89 


Jl 


315-0202-00 


R90 


J2 


311-1363-00 


R92 


K2 


321-0452-00 


R94 


K2 


321-0261-00 


R95 


J3 


315-0103-00 


R97 


J2 


315-0202-00 


R98 


J3 


303-0221-00 


R100 


B3 


315-0302-00 


R102 


D3 


307-0105-00 


R120 


B2 


315-0242-00 


R122 


D2 


307-0105-00 


R124 


D2 


321-0268-00 


R126 


B2 


321-0285-00 


SWITCHES 






S10A 


C6" 




S10B 


C5 




S10C 


C5 


260-1437-00 


S10D 


C4 




S10E 


C4J 




S50A 


L2 1 




S50B 


L3 




S50C 


L3 


260-1438-00 


S50D 


L4 




S50E 


L4 




L50F 


L5- 




S90 


LI 


260-1208-00 


INTEGRATED CI 


RCUITS 


U30 


H3 


155-0056-00 


U50 


F2 


155-0042-03 


U100 


C3 


156-0067-00 


U110 


B6 


156-0277-00 


U120 


C2 


156-0067-00 



Serial/Model No. 
Eff Disc 



Description 



1 kfl, Var 

4.99 kfl, 1/8 W, 1% 
10 fl, 1/4 W, 5% 

2 kfl, 1/4 W, 5% 
50 kfl, Var 

499 kfl, 1/8 W, 1% 
5.11 kfl, 1/8 W, 1% 
10 kfl, 1/4 W, 5% 

2 kfl, 1/4 W, 5% 
220 fl, 1 W, 5% 

3 kfl, 1/4 W, 5% 
3.9 fl, 1/4 W, 5% 
2.4 kfl, 1/4 W, 5% 
3.9 fl, 1/4 W, 5% 
6.04 kfl, 1/8 W, 1% 
9.09 kfl, 1/8 W, 1% 



Push, TRIGGERING 



Push, RAMP DURATION 



Push-push, POLARITY 



Monolithic, sweep control 

Monolithic, Miller integrator and delay pickoff 
Operational amplifier, replaceable by UA741C 
Voltage regulator, replaceable by UA7805 
Operational amplifier, replaceable by UA741C 
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INTERNAL ADJUSTMENT PROCEDURE 



+ 



Services Available 

Tektronix, Inc. provides complete instrument repair and 
adjustment at local Field Service Centers and at the Factory 
Service Center. Contact your local TEKTRONIX Field 
Office or representative for further information. 



Test Equipment 

For measurement of the power supply voltages, a 20,000 
ohms/volt VOM will give satisfactory measurements. 



For making duration and offset adjustments, a wideband 
oscilloscope system with a dual-channel vertical having an 
added display mode, and a time-mark generator with at 
least 0.1 ^ marker range will give satisfactory measure- 
ments. 



Preparation 

The RG 501 can be operated either fully installed in a 
TM500-series Power Module, or connected to the Power 
Module via a flexible plug-in extender (TEKTRONIX Part 
No. 067-0645-01). If the RG 501 is to be adjusted inside, 
the Power Module cabinent must be removed. All the RG 
501 adjustments are located on the right side (facing the 
instrument) of the circuit board. 



Although instrument performance is valid over the range 
C to +50°C, make adjustments at an ambient temper- 
ature between +20°C and +30° C. 



Power Supplies 

Before making any adjustments, check the DC power 
supplies at the points labeled in the Adjustment Location 
illustration. Check for +15 V, -15 V, and +5 V, all within 
5%, with a multimeter. 



10 lis Timing 

This adjustment can be made at any time without 
affecting other adjustments. 



Set the RG 501 for a 10 /us RAMP DURATION 
(DURATION MULTIPLIER at 1), and select 1 jus and 
0.1 /is markers from the time-mark generator. With the 
oscilloscope set to the Added mode, monitor the timing 
comb riding on the RG 501 ramp signal. Adjust C55, 10 /is 
Timing, for 10 major markers, plus or minus 3 markers. 



R90 

Neg. Ramp 

Offset 




R63 

X11 Ramp 
Cal 



0\ C55 
10 ms Timing 



X1 1 Ramp Cal 

This adjustment can be made at anytime for any RAMP 
DURATION setting without affecting other adjustments. 



Set the RG 501 DURATION MULTIPLIER fully ccw 
and select any RAMP DURATION. From a time-mark 
generator, select a timing comb of 10 markers for one RG 
501 ramp duration. With the oscilloscope set to the Added 
mode, monitor the markers riding on the RG 501 ramp. 



Adjust R63, X11 Ramp Cal, for at least eleven markers 
on the ramp. This adjustment can be made for any RAMP 
DURATION selection. 



+15 V Test 



\ 



Qyg? — 




+5 V -15 v 
Test Test 



R50 

XI Ramp 

Length 



X1 Ramp Length 

This adjustment affects the X11 Ramp Cal and the 
10 /zs Timing adjustments. Be sure to make these adjust- 
ments if the X10 Ramp Length is changed. 

Set the RG 501 DURATION MULTIPLIER to 1 and 
select any RAMP DURATION. From a time-mark genera- 
tor, select a timing comb of 10 major and 100 minor 
markers for one RG 501 ramp duration. With the oscillo- 
scope set to the Added mode, monitor the timing comb 
riding on the RG 501 ramp. 



Adjust R50, XI Ramp Length, for 10 major markers, 
plus or minus 3 minor markers. This adjustment can be 
made for any RAMP DURATION selection. 

Ramp Start Offsets 

These adjustments can be made at any time, with any 
setting, without affecting other adjustments. 



Establish a zero-volts (ground) reference point on the 
oscilloscope display. DC-couple a positive-going ramp from 
the RG 501 to the vertical. (Do not overdrive the vertical.) 



Adjust R70, offset, until the ramp start potential 
matches the ground reference level. Change the RG 501 
POLARITY to minus and adjust R90, Negative Ramp 
Offset, until the ramp start potential matches the ground 
reference level. 



Btiri 
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RG501 
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MALADJUSTMENT PROCEDURE 



FRONT PANEL CONTROLS AND CONNECTORS 



stments, check the DC power 
id in the Adjustment Location 
/, -15 V, and +5 V, all within 



X11 RampCal 

This adjustment can be made at anytime for any RAMP 
DURATICN setting without affecting other adjustments. 



made at any time without 



a 10 /is RAMP DURATION 
at 1), and select 1 jus and 
me-mark generator. With the 
ed mode, monitor the timing 
ramp signal. Adjust C55, 10 jus 
;, plus or minus 3 markers. 



Set the RG 501 DURATION MULTIPLIER fully ccw 
and select any RAMP DURATION. From a time-mark 
generator, select a timing comb of 10 markers for one RG 
501 ramp duration. With the oscilloscope set to the Added 
mode, monitor the markers riding on the RG 501 ramp. 



Adjust R63, X11 Ramp Cal, for at least eleven markers 
on the ramp. This adjustment can be made for any RAMP 
DURATION selection. 





+15 V Test 



R70 
Offset 



♦■TRiiS'r- 



R90 

leg. Ramp 

Offset 



H 



R63 

X11 Ramp 

Cal 



C55 
10 /is Timing 



I \ 



-;jyg2>- 




+5 V -15 v 

Test Test 



R50 

XI Ramp 

Length 



X1 Ramp Length 

This adjustment affects the X11 Ramp Cal and the 
10 jus Timing adjustments. Be sure to make these adjust- 
ments if the X10 Ramp Length is changed. 

Set the RG 501 DURATION MULTIPLIER to 1 and 
select any RAMP DURATION. From a time-mark genera- 
tor, select a timing comb of 10 major and 100 minor 
markers for one RG 501 ramp duration. With the oscillo- 
scope set to the Added mode, monitor the timing comb 
riding on the RG 501 ramp. 



Adjust R50, X1 Ramp Length, for 10 major markers, 
plus or minus 3 minor markers. This adjustment can be 
made for any RAMP DURATION selection. 

Ramp Start Offsets 

These adjustments can be made at any time, with any 
setting, without affecting other adjustments. 



Establish a zero-volts (ground) reference point on the 
oscilloscope display. DC-couple a positive-going ramp from 
the RG 501 to the vertical. (Do not overdrive the vertical.) 



Adjust R70, offset, until the ramp start potential 
matches the ground reference level. Change the RG 501 
POLARITY to minus and adjust R90, Negative Ramp 
Offset, until the ramp start potential matches the ground 
reference level. 



RAMP AMPLITUDE Control 



Varies peak amplitude of 
the ramp from about 

end 



DURATION MULTif UEF5 Cr.Ii.raS 



R " MP 
Dl .-. kTION ' -■ ■ i 
(calibrated) at the ccw end 
> ' i ..i- ■■■ 
end. C< -.i--,'t iinciililirjlcd 
in between. 

LEVEL Control 

Varies the amplitude point 
on th>' triggering signal at 
whkts tfee tiifgerfng" 
isirxtpw is pfacecf , 



feXI m Connector 

EKC cottnestor providing 
ar. input for external " 



GATL OUT Connector 



.BNC connector providing 
fun 1 1> iifil .!•■_ - -. io Ihn- 
Gate 'signal, which 



POLAKITY Pushbutton 

Sp|«H.tS pOSltlVtt IJIMIK) 

ramps (button in) or 
negative-going ramps 

ifo»W»* our). ' 




n*\1P DURATION Pn4%hn»w,t : : 



Sulect six ranges of r rf mp 
duration. Calibrated when 
DURATION MM I H 
PLILRis.,11 



coincident; with ■ the ; Ramp; 



Whit ' . . 



i m" , . auto- r 

EXT IN 




TRIGGLRING Pushbuttons 

Pusnbtittc t*s ;elecl 
triggmtiig >m*i*. *jOp,.*r»I, 
trigger source. 

AUTC mm mode 
produces recurrent <i«Btn 
of selected RAMP 

fJURATIONS it rates 
determined by ftoldoff 
time. The AUTO TRIG 
mode pttiiaiU H) in tfw 
absence of an adequate 
triggering signal or (2) in 
the presence of an 
adequate triggering signal 
but with the LEVEL 
ointfrt iHtfsdjuvtaS oi i.3) 
is the pfewnw of An 
adequate trigger i Mr. '*»•«! 
rt»*-»«M3- at 2CJ Ha m less. 

NORM (button out) mode 
requires an adequate 
triggering signal and 

;sd{H',.rt*Kni of &>*■ LEVfiL 
CoMi'.M in pruihiiA -t **§*»! 
at the fifWSJP' OUT 
connector. 



'.:-'•. i ■> . 

• ramps will be initiated on 
'■' • positive gni ... 
... .......... ,■ 

S^^fl^rl^^pi^^^S^ 



RAMP OUT Connector 

BMC connector providing 
front-pahei access to sigrjal 



■ - b -.- ;■ isr ■ 
lee U the I . i lei BNC 
input EXT IN as the tiiggei 



MT bitttxs-a pufhai i« 
selects ' intei,»-4 xrsgatr 
source iff»i»f via rear 
interface connections. 



* INE hi ■■ ; ,}.-■ ■ ■ 

sfilpr.l-i line Iri'qiir.'iicv : 
voltugr ai thr trigger signal 



+ 



® 
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TABLE 2-1 
Sweep Logic U30 



Pin 



1 , Reset 



3, Ground 

4, Trigger Input 

5, Slope Select 

6, Not Used 
8,GND, Uubstrate 
11, Holdoff Timing 



12, Bright Baseline 
Timing/Off 



13, Bright Baseline 
Control 



14, + Gate Out 
16, Power Supply 



Function 



Current (logic 1 , high state) for at least 20 ns ends ramp, regardless how far the ramp has run 
up. No current (logic 0, low state) allows 1130 to operate. 

Circuit ground. 

Analog input, low impedance. Accepts analog current trigger signal. Trigger threshold: Zero 
current, ±100 jLtA. 

Logic 1 permits trigger to be initiated on the positive slope of the trigger signal. Logic 
permits trigger to be initiated on the negative slope of the trigger signal. 

Held at logic 1. 

Reference ground. 

Connects timing components which set trigger lockout period after end of ramp. Holdoff 
capacitor discharges when ramp starts and holdoff timing starts at end of ramp as holdoff 
cap charges. When upper threshold is reached, a new ramp can be started. 

Used in Auto Triggered Mode to connect timing components which set bright baseline ott 
period after trigger recognition. If triggering signal is absent or occurring at a rate less than 
20 hertz, capacitor charges toward +3.5-volt threshold. Above this level, U30 is conditioned 
to provide a free running sweep at a rate determined by the sweep timing and holdoff RC. 
As soon as a trigger arrives at pin 4 of U30, pin 12 is driven to ground and C35 is discharged. 

Current into pin (logical 1) for >20 ns keeps pin 12 at ground, holding Bright Baseline off. 
Baseline remains off for one timing period after current level is removed. No input (logical 0) 
allows Bright Baseline to function (see pin 12). 

Provides a +5 V (logic 1) source through R40 during ramp runup, driving current into pin 1 
of the Miller Integrator. Logic ends ramp. 

Provides V cc of +5 V. 



Pin 

1, Sweep Gate In 

2, Oscillation Suppressor 

3, Ground 

4, Delayed Gate Out 

5, Not Used 

6, Ramp Length 

7, Power Supply 

8, Output 

9, Timing Current 
Summing node 

10, Substrate 



TABLE 2-2 
Miller Integrator U50 

Function 

Current into pin 1 results in a linear voltage ramp at pin 8. 

Connects discrete components to prevent oscillation of the integrator. 

Provides a reference ground. 

Provides reset logic to pin 1, U30 when output level on pin 8 reaches the level set on pin 6 
by R50. 

Held at logic 1. 

Provides the DC reference level for the internal comparator to set up "end of ramp" logic. 

Provides V of +1 5 volts. 

Produces a linear voltage ramp out when current is gated into pin 1. Ramp is positive-going 
with an amplitude of approximately to 9 volts. 

Connects timing components which determine the ramp rate. 
*- -13 TiAfrom R42. 
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LINE 



IIMfc / 
IB N 



INT / 
24B \ 




Triggei Selection 

: S I OE I AIJ m ; 1 K Hi I pro 

victi ■) «*qse I tj pir> 13 et 
U30, enabling blight base- 
line operation. S10D (+ 

SLOPES po.'ite .1 logic i 
to f»s> h of t!. T ,u for 

POSItlV.' slO|IU IliqguMIM). 

S10A, B. and C select trig- 
geriiig signals from EXT 
IN. the line, and INT Trig, 
respectively. The External: 
and Internal circuits; each 
provide a static ZOkiJ im- 
pedance at: DC, changing to 
about 10 kfi as the limtter 
diodes turn on.: Each 
circuit limits: input signal 
amplitude: with cFamping 
diodes. The Line circuit 
attenuates AC voltage from 
a secondary winding and 
produces: : a 1:V, line- 
frequency trigger signal. 



Trigger Input Circuit 

Emitter-follower Q15 is 
the current source through 
R19 (200 SI), driving pin 4 
of the Sweep Logic IC, 
U30. The LEVEL control, 
R27, biases pin 4 of U30 
to different current levels 
such that the IC can trigger 
at any point within ±1 V 
of the input signal. 



LEVEL 



+11.5 V 4r 



' : :: : ':::k'!': :::::::■*■*:;: ■■ :: : 

A raw clr: voll age horn the mainframe is 
iajppiiad to ihe input of a three-terminal 
voltage regutatiiig IC with built-in short- 
circuit protection. The +5 V output is 
dmmpfcrftj/CTIft.. 



DETAILED BLOCK DIAGRAM 



+5V 



AUTO 



13 



SLOPE 



A/V 



Sweep Logic, U30 

1520 i: o 1 1 1 r o I j 
trigger initiation. 



and stop, 
and hotdoff 

iiffi'Pj. S ■ e c 
TablfeZ-1. 



XI Ramp 
Length 



■ ■.'" . •<. ; ; . - 



RESET 



14 



" 6 



llbO i|eiifir;il.fi'. d 
liniMr, inisiiivi- 
goinii ramp, con 
-■■•-. ■ |tl 
and riming, and 



Ingii: in U30. See 



sV. 



Timing Circuits .: : 

S50, RAMP DURATION, connects 
liming capacitors across: pit is 8 and: 9 of : 
U50i«id connects holdoff timing eotn- 
pbneiMs to pin 11 of U30. With DURA- 
TION MULTIPLIER R56 at X1 (fully 
cwj, R5S, 165 k'B-,. is: the common B^ 
for: all the :': switched timing positions. 
R50; XI Ramp Length, establishes the 
DC reference level at pin 6 of 050 tor: 
"end of ramp": logic. When R56 is fully 
ccw,,R63 calibrates the ramp for a X1 1 
: valii&i : ; :c : -i' 



(+) 



DUHAIION 
•" LI 



u 



I VW- 



X11 

Ramp Cal 



A 

positive- 
going ramp 
of about 9 V; 
is fed into the; 
noil inverting in- : 
put of an opera- 
tional amplifier :: 
t&tmt;d by Q7*i*. 
O^OB. *•«} C&2 
R?6 offsets the ramp- : 
start potential; at the 
positive inpif* jyf the: up 
amp, providing adjustment 
for y -2eru vott: starting point of 
: the output ssgnaj.: Closed-loop 
op amp is established by the ra: 
R75. R75 feeds: the output -star 
the inverting input, the baseaf 
R85, RAMP AMPLITUDE attei 
the signal to the oi'tput. Q78, J 
ami CR33 act as .-■ current 
limit for the output stage., 
L85 minimizes liny ten 
dencyto oscillate^ 
with reactive 
loads. 




+ Gate Out 

Q44 .-toil 046 buffer the 
positrve going gate output 
■iiiinjl irom the Sweep 

tonic IC, U30. R47, 
1 60: SI. is the effective out- 
put impedance at the front 
parte! GATE OUT con- 
nector, J45. 



Hi 



GATE 

OUT 



(+) 



-^ 25 A 



I 



Q90 

and 

Q92 form 

a unity gain, 

inverting feed- : 

back amplifier. 

R30 and R92 

offset the bitsfi 

of OS0, prc-v*t»t) 

adjustmeirt for zero volts 

starting point of 

ramp. Open loop gain of the an 

set by the ratio of R95 t» the f 

ance of CR89. Closed loop 

gain is set by the ratio 

of R94 to R86. CR89 

also tefnp*vr»tw«F com 

pensates ti«* emitter 

base junction of 

Q90. Current' 

. I Smiting f or : 

short circuit 

protection is 

provided by 

R98 in the 

collector 

of Q92. 



+ 
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RG501 



TiiHuor Selection 
IE IAUTO TRIfi! pro 

J, enabling bright base- 

• opwaticn. S10D I 4 
WE! provides a logic 1 

pin 5 of U30 for 
;itive-slope triggering. 
IA, I*. jikI (J selBi- trig- 
ing signals from EXT 

the line, iinrf INT I rig, 
jectiveiy: The External 

Internal circuits c.ich 
iidk* a « tatie. 2si i lj irn 
fartce at DC, changing to 
mt 10 k£i as the iitnrter 
ides turn ; on. Each 
wit limits input signal; 
ilitude with clumping 
des. The Line ; circuit 
Srauates AC voltage from 
aecbndary: winding and 
rdaees a 1 V, linc- 
luency trigger 



Trigger Input Circuit 

itter-follower Q15 is 
current source through 
J (200 ft), driving pin 4 
the Sweep Logic IC, 
). The LEVEL control. 
', biases pin 4 of U30 
:1if friroul current levels 
i that the IC can trigger 
my point within ±1 V 
he input signal. 



LEVEL 



+11.5 V 4" 



i b V. Supply 

» ■ ■ 
A raw id: voltiige from Ih? iii.iinfi.3ine is 
supplied to tin.- iiiinil nf .i liner terminal 
voltage regulating IC witfi buili hi -4mri 
circuit protection. The +5 V output is 
decoupled by C1 10. 



DETAILED BLOCK DIAGRAM 



+5V 



AUTO 



13 



SLOPE 



A/V 



Sweep I ngii\ U30 

ti3*5 controls 
trigger initiation, 
slope selection, 
bright baseline 
operiiiinn, sweep 
start anil stop, 
an-i hotdolf 
timing. Sec 
Table 2 1. 



XI Ramp 
Length 



.- M .. tAl l( \, 



RESET 



14 



" 6 



Miller Inl'.KjMtor, 
1150 

U51 . > 
linear, positive- 
going ramp, con- 
fers* its feno& 
hixI liming, .-ii-hI 
resets the sweep 
Ingii: in U30. See 
Table 2-2. 



I 



I 



Timing Circuits 

S50, RAMP DURATION.: connects 
timing capacitors across pins 8 and 9 of: 
O50 : arid connects: iioldofi timing com- 
portents to pin 11 of U30: With DURA- 
TION MULTIPLIER R56 at XI (fully 
evy), R55, 165 kii, rsthei common R-f 
for: all the switched timing .■ : positions. 
R50i XI Ramp Lengthy establishes the 
DC rpteronce level at pin fj oi UbO for 
"end of ramp" logic. When R56 is fully 
ccw,jJ63 calibrates the ramp for a X11 



DURATION 
MUI riPHER 



/77 



X11 
Ramp Cal 



+33.5 V ^- 



+15 V Supply 

A 4 S V zener. VR100, establishes a reference 
voltage at the non-inverting input of tftffl, m 
i:iperatia«;4 : amplifier : connected: in a voltage- 
follower configuration. Current to the load is 
supplied via R102 and an NPN series-pass transistor 
inounti'd in die m.iin fini-io. Change-, in lh>! in,id 
are fed back to the inverting input of U100. A 
•.iiiiri ciiciiiI in the load will r;iuse i vollage diop 
across R102 sufficient to turn on Q100 which 

crriiwii from (h» 
shutting it off. CIO? decouples the t 15 V supply. 



;i:;.ti:;|"i^^^^iBa|!^.:j;'; : r 

U44 and Q4G butter the 
positive-going gate output 
signal fiom the Sweep 

La§ie IC, U3G. 34?. 
IfiO :,', is i lio effective oul 
put impedance at the front 

panel GATE OUT enn- 
tteetor,:.J45. : : : 



m 



GATE 
OUT 



-^ 25 A 




A 9 V, temperature-compensated zener, VR120, 
establishes a reference voltage at the non-inverting 
inpm of U120, .in opeialinnal amplitiei connected 
in a voltage-follower configuration. The reyulatcd 
output vottage of —15 V occurs as a result of the 
precision dividers R124 and R126 establishing 
-9 V at the inverting input. Current to the load is 
supplied vu HI?? and u PNP hCne>p»ss lijii'.isinr 
mounted in the mainframe. Load changes are 
sensed across R124, causing U120 to change the 
hase drive to the series-pass until the output 
returns to —15 V and the fed-back, inverting input 
of U120 retiirits to : 9 V. Short circuit protection 
is: provided by pi 20. As a voltage drop occurs; 
across R122, Q120 will begin to turn on and rob 
output current from U120 until the series pass is: 
to.-r.etl complete!* off. C122 decrypts.', she —15 V 
jsupptf i:-:-':',":::;' 



+15 V 



-15 V 
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PARTS LOCATION GRID 



M 






---^ -A k =£79 

s \ <(__R74_J> ' 

■k, s & ^i 3 : 

v R7(l / / Q70AN / 



-7*= 



R126 




C120 



VR120-: 



HR120H 

""=j'ri'6o"}^' 



C122 



(£ CR44 g>) 



H R * 7 H , . , ..... „ 
x R70 / / Q70A : \ 

^?^> GEl.J' v7 





i Fpn 

I S90 ' ' ■ 



^ (§ CR89 ^ H R8 4 f = |_ 

" '' ' C~R86~F "" ~ 



CI 00 i 
! VRIOO^ 



H R8 h 




= | R122[ = 

H R18 | = H R19 1 = 

.„.„__. — --— — g | K 2 t ' ^ -- 



r 



/'-\ /^v = f^o~h ©da 

f Q44 1(346 1 j^ZTT^i fS^-.RY, ;? 



H R92 h 



^^ & 




Q15 I = |R30 | = 
o)C15 (cj^ J , , ^. C50 . 



H R35 | = 



H Rio 1 = 
H R12~h 

-< "cTo~> 

3110 j 

J Tr^> 




sio; 






::^P 



Vy V^ v^' 






S10B 



__SJOA— - 



HR33 1 = 
H R32 h 




\ R90 / ,-— x 

nr~f ; © r 









H R66 h = = 



<J 



=j R95 h .C56 ; 



©^! 



H R53 h <J=42> '^"J^l I R63 j <( 



^ 



; Z ^ 



H R2S f= i 1 



L_^ — --U.J 
/ N 

^ £o (£\ 

y\3 v_v *tp 



._] Lr^-J 



R?9 



© 



_..,-,,., , — „^^^ m £J™ 



< R65 > 



«*© S50A , \ 

I h=H 

i — - ,~' T t- 

<§H ess ks^g) S50B ! . ! 

I ttl 

I III 

<£=(g) ssoc I 1 1 

PnS? SSOD i i I 



•COT 



R39-I — - 



=[R4r> 



€> r^7~} ^: 



H R5 j = rr r-. 



r)$5GUi 









^ 



®= 



C61 










vJr 



*See Parts List for 
serial number ranges. 



note: components shown with dashed lines are located on back side of board. 
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DS"5(p 



+ l|. 5V COfA 



coiva 



-^.?v -^ 




-t 



+ 15 VOLTS 



+ 5VOLTS 



ramp Duration 



S50A SSOB S50C SSOD S50E SSO r 

| IQ-^SJ [lOO-vSJ [lm$ | [tO^js] [ I OOm S. | | I -Sgc] 



T T T T T 



R.3T 



/located in"\ 

V MAINFRAME y 



LIME TR.1G) 



INT TRJG, , 25B 



^ 






j j 



r r r r ,i : 



^ 






IO-M? 

riMiNG, 



^m T y T~i T~i Tl T~i T~i 1 i 

J_ = _ "1 2 - ,s "'■' "7 «B CSq t(.o Ct.1 

-p 5 ^ 1 ( I .OGL .Ol O.I l-^F lO^P 



V 9 V 9 V 



<j> P 9 p 




°p <?J 




I RAMP I 
I OUT [ 

'S-o-nsw v * — # S) 



I.7A RAMP OUT 



WEa RAMP. 
OFFSET 



(polakitv) [+](out: -) 



GATE 
OOT 



J15 



QATE OUT 



VALLES AMD S;R!AL NUMBES 
PAMfi;? C FARTS MASKED 
WITH. BLUE OUTLNE. 



T- 



RG^Oi 



fc&V. B.AUC 197< 



R.A.M.P G^EK4EfLATOR. 
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MECHANICAL PARTS LIST 



Replacement parts should be ordered from the Tektronix Field Office or Representative in your area. 
Changes to Tektronix products give you the benefit of improved circuits and components. Please include 
the instrument type number and serial number with each order for parts or service. 



ABBREVIATIONS 










BHB 


binding head brass 


h 


height or high 


OHB 


oval head brass 


BHS 


binding head steel 


hex. 


hexagonal 


OHS 


oval head steel 


CRT 


cathode-ray tube 


HHB 


hex head brass 


PHB 


pan head brass 


csk 


countersunk 


HHS 


hex head steel 


PHS 


pan head steel 


DE 


double end 


HSB 


hex socket brass 


RHS 


round head steel 


FHB 


flat head brass 


HSS 


hex socket steel 


SE 


single end 


FHS 


flat head steel 


ID 


inside diameter 


THB 


truss head brass 


Fil HB 


fillister head brass 


ig 


length or long 


THS 


truss head steel 


Fil HS 


fillister head steel 


OD 


outside diameter 


w 


wide or width 



Fig. & 

Index Tektronix 
No. Part No. 



Serial/Model No. 
Eff Disc 



Q 
t 

y i 



2 3 4 5 



Description 



1-1 



337-1399-00 
337-1399-00 
337-1399-02 
336-1428-00 



B010100 
B030000 
B030000 



B029999 





213-0153-00 


1 


■3 


366-0494-00 


1 




213-0153-00 


1 


•4 


366-0494-00 


1 




213-0153-00 


1 


■5 


366-1257-26 


1 


•6 


266-1257-28 


1 


■7 


366-1402-27 


1 


■8 


366-1257-23 


1 


■9 


366-1257-24 


1 


•10 


366-1402-26 


1 


•11 


366-1257-60 


1 


■12 


366-1257-50 


1 


■13 


366-1257-49 


1 


■14 


366-1257-48 


1 


■15 


366-1257-47 


1 


■16 


366-1402-28 


1 


•17 


426-0681-00 


12 


•18 


366-1422-00 B010100 B019999 1 




366-1422-01 B020000 


1 




214-1840-00 XB020000 


1 


■19 


131-0955-00 


1 


■20 


131-0955-00 


2 



-21 210-0255-00 



SHIELD, electrical, side 

SHIELD, electrical, side 

SHIELD, electrical, side w/insulator 

KNOB, gray—MULTIPLIER 

knob includes : 

SETSCREW, 5-40 x 0.125 inch, HSS 
KNOB, gray—RAMP AMPLITUDE 

knob includes : 

SETSCREW, 5-40 x 0.125 inch, HSS 
KNOB, gray — LEVEL 

knob includes : 

SETSCREW, 5-40 x 0.125 inch, HSS 
PUSHBUTTON—AUTO TRIG 
PUSHBUTTON— + SLOPE 
PUSHBUTTON— INT 
PUSHBUTTON— LINE 
PUSHBUTTON— EXT 
PUSHBUTTON— + 
PUSHBUTTON— 10 us 
PUSHBUTTON— 100 US 
PUSHBUTTON— 1ms 
PUSHBUTTON— 10 ms 
PUSHBUTTON--100 ins 
PUSHBUTTON— 1 SEC 
FRAME, pushbutton 
KNOB, latch 
KNOB, latch 
PIN, securing 

CONNECTOR, receptacle, BNC, w/hardware 
CONNECTOR, receptacle, BNC, w/hardware 
mounting hardware: (not included w/connector) 
TEMRINAL, lug, 0.391 inch ID, SE 
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Mechanical Parts List-RG 501 



FIGURE 1 EXPLODED (cont) 



Fig. & 

Index Tektronix 
No. Part No. 



Serial/Model No. 
Eff Disc 



-AZ 




-23 


210-0583-00 


-24 


210-0940-00 


-25 


333-1641-00 


-26 


384-1060-00 


-27 


200-0935-00 


-28 


378-0635-00 


-29 


352-0157-00 


-30 


214-1513-00 B010100 




214-1513-01 B020000 


-31 


213-0254-00 


-32 


386-2345-00 


-33 


213-0229-00 


-34 


337-1690-00 


-35 




-36 


136-0252-04 


-37 


260-1437-00 


-38 


260-1208-00 


-39 


260-1438-00 


-40 


361-0384-00 



B019999 



Q 

t 

y 



12 3 4 5 



Description 



-41 213-0146-00 



3 RESISTOR, variable 

- mounting hardware: (not included w/resistor) 

1 NUT, hex., 0.25-32 x 0.312 inch 

1 WASHER, flat, 0.25 ID x 0.375 inch OD 



1 PANEL, front 

5 SHAFT, extension, 7.875 inches long 

1 CAP. , lampholder 

1 LENS, indicator light 

1 LAMPHOLDER 

1 LATCH, plug-in retaining 

1 LATCH, plug-in retaining 

- mounting hardware: (not included w/latch) 

1 SCREW, thread forming, 2-56 x 0.25 inch, 100 deg csk, FHS 



1 SUBPANEL, front 

- mounting hardware: (not included w/subpanel) 

4 SCREW, thread forming, 6-20 x 0.375 inch, 100 deg csk, FHS 



1 SHIELD, rear subpanel 

1 CIRCUIT BOARD ASSY— MAIN (See Al electrical list) 
circuit board assy includes: 
62 SOCKET, pin connector 

1 SWITCH, push — TRIGGERING MODE 

1 SWITCH, push-RAMP POLARITY 

1 SWITCH, push-RAMP DURATION 
16 SPACER, switch, brown 

- mounting hardware : (not included w/ckt board assy) 

4 SCREW, thread forming, 6-20 x 0.312 inch, PHS 



-42 175-0825-00 

-43 175-0826-00 

-44 426-0724-00 

-45 426-0725-00 



ft WIRE, electrical, 2 wire ribbon, 2.75 inches long 

ft WIRE, electrical, 3 wire ribbon, 6 inches long 

1 FRAME SECTION, bottom 

1 FRAME SECTION, top 
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RG501 RAMP GENERATOR 



STANDARD ACCESSORIES 



CARTON ASSEMBLY 
(Part No. 065-0151-00) 



Fig. & 

Index Tektronix 

No. Part No. 



Serial/Model No. 
Eff Disc 



Q 

t 

y 



12 3 4 5 



Description 



070-1352-00 



MANUAL, instruction (not shown) 




RG501 RAMP GENERATOR 



Fig. & 








Q 




Index 


Tektronix 


Serial/Model No. 


t 




No. 


Part No. 


Eff 


Disc 


y 


12 3 4 5 Description 


2- 


065-0151-00 






1 


CARTON ASSEMBLY 











- 


carton assembly includes: 


-1 


004-0282-00 






2 


FRAME 


-2 


004-0243-00 






1 


END CAP, front 


-3 


004-0242-00 






1 


END CAP, rear 


-4 


004-1093-00 






1 


PAD SET, 1 piece 


-5 


004-0612-00 






1 


CARTON 



® 



